One of the most important goals of EU nature and water framework directives is to ensure healthy aquatic ecosystems by the protection of the most valuable species and habitats form the Natura 2000 network, while at the same time ensuring a balance between water/nature protection and the sustainable use of nature's natural resources. The purpose of this study was to evaluate the physico-chemical and microbiological characteristics of four Romanian salty plain lakes included in Natura 2000 Network, in order to assess the degree of organic pollution and to generate the knowledge required for the design and implementation of appropriate measures for maintaining the balance between the water protection and the sustainable use of these protected ecosystems. The water and sediment sampling was performed in two consecutive years (2015 and 2016), in September and the following standard parameters have been determined: pH, chemical oxygen consumption (COC), the degree of trophicity and salinity of the environment, metals content, microbiological indicators and microbial physiological groups involved in nutrient cycling. The pH ranged from 7.56 to 8.93, close or above the upper normal limit of 8.5, being correlated with a high salinity characteristic of chlorinated, sulphated, high sodium and magnesium content waters. Despite the similar values recorded for the physico-chemical parameters in the two consecutive years suggesting a certain degree of stability of the investigated aquatic ecosystems, the COC values indicate a high degree of hypertrophy, which could be attributed to the reduced surface area, ecological pisciculture and agriculture input. The microbiological parameters revealed the existence of both recent and chronic fecal pollution source. The high hypertrophy degree could represent a positive premise for the high productivity of the investigated ecosystems, but also an alarm signal for excessive organic pollution, with the risk of redox potential decrease which can affect the fish and other life forms. Consequently, it is necessary to identify the sources of pollution and implement the appropriate measures to minimize the negative impact of organic contamination on the status of the respective ecosystems (water quality, biotic components) in order to maintain the health of both ecosystems and the surrounding human communities, allowing at the same time a sustainable use of the local resources.
Introduction
The protection of Europe's most valuable species and habitats form the Natura 2000 network is regulated by many EU incentives, such as "Birds", "Habitats" and "Water Framework" Directives, EU's biodiversity policy etc., which aim to provide some of the main tools required for bringing protected species and habitats into a favorable conservation status (to prevent the deterioration of any status), thus ensuring both healthy aquatic ecosystems (good ecological potential and good chemical status in artificial and heavily modified water bodies) and a balance between water/nature protection and the sustainable use of nature's natural resources. In order to achieve these goals, measures to progressively reduce pollution from priority substances and ceasing or phasing out emissions, discharges and losses of priority hazardous substances need to be implemented [1] [2]. Lake waters pollution can be physical (soil particles eroded from landscape or washed by flowing water, heat discharged from an industrial source or from runoff from hot surfaces in warm weather or cooling waters), chemical (including major inorganic elements dissolved from soil and rocks or from plants, as well as organic compounds from decaying materials and discharged from human-made urban, agricultural or industrial environments) and biological (non-native plants and animals, overabundance or selective growth of some native species etc.) [3] [4] .
The aquatic environments, including the river and lake waters, through their physico-chemical and microbiological features, are essential for the biogeo- ships are established [7] . Aquatic sediments represent a distinct ecological zone characterized by a low redox potential and a microstratification of physico-chemical factors that facilitate the occurrence of specific ecological niches, favoring the excessive growth of heterotrophic bacteria, and particularly of microaerophilic and strictly anaerobic species.
The high diversity of the aquatic microbiota is sustained by the relatively large input of organic substances, resulted from local flora and fauna, but also from the contamination with soil microbiota and with wastewaters discharged from the riparian human communities [1] [8] [9] [10] . Organic pollutants can bring about a change in the physico-chemical characteristics of water and also cause changes in the biotic components of the ecosystem, resulting in loss of biodiversity. The presence of large amounts of organic substances, either dissolved or particulate, as well as of complex ions favors the selection of certain microbial groups, whose specific metabolic activities and physiology could underly both qualitative and quantitative changes, depending on the variation of environmental conditions (redox potential, temperature etc.) [11] . Both dissolved and sedimentary sources of pollution affect living organisms and produce adverse effects on fish [9] . Although the use of chemical fertilizers, pesticides, herbicides and other agricultural inputs derived from fossil fuels have increased agricultural production, there are growing awareness and concern over their adverse effects on indigenous microbiota and consequently, on the environmental quality [12] [13] . Thus, the acquatic indigenous microbiota has a high potential to provide biomarkers for early warning of environmental changes, since microbiological responses are rapid and can be detected within hours or days.
The purpose of this study was to evaluate and correlate the physico-chemical and microbiological characteristics of four salty plain lakes located in the protected sites ROSCI0005 and ROSPA0004 of the Natura 2000 Network, in order to assess the degree of organic pollution and generate the knowledge required for the design and implementation of appropriate measures for maintaining a normal, balanced long-term state and for allowing a sustainable and environmentally friendly exploitation of these ecosystems.
Materials and Methods
The water and sediments sampling was performed once, during the month of 
Results and Discussions

General Characteristics of the Plain Lakes and Surrounding Areas
The analyzed four lakes are located in lowland areas, in the Eastern sector of the Romanian Plain, north of the Călmăţui River (in Râmnicu-Valcea and Baragan Plain), being part of the Buzău-Ialomiţa hydrographic area, with an approx. 6000 ha of water and 2000 ha of surrounding lands with various uses, with strong winds, low rainfall, with periods of heat and rain in the summer, with a strong soil erosion effect. The lake Balta Alba (Buzau) has an area of 1200 -1300 ha. An ecological pit lies in its vicinity, as well as the Pell Amar Cosmetics factory (raising a risk of waste water (possibly containing industrial chemical waste like mineral salts, solvents etc.) discharge in the lake. The lake is also used for recreational purposes. The common reed and the fir three are the most common vegetation on the banks of the lake. Table 1 . Limit values of bacteriological parameters for surface water quality [16] .
Microbiological assesment Classification system of bacteriological parameters for quality surface water
Total coliforms/100 ml <500 >500 -10,000 10.000 -100,000 100.000 -1,000,000 >1,000,000
Faecal coliforms/100 ml <100 >100 -1000 1 000 -10,000 10.000 -100,000 >100,000
Intestinal enterococci/100 ml <50 >50 -100 100 -1000 1.000 -10,000 >10,000
Parameter Organic pollution I low II moderate III critical IV strong V excessive Heterotrophic Plate Count 22˚C <500 >500 -10,000 10.000 -100,000 100.000 -750,000 >750,000
*CFU/ml = colony forming units/Ml. The studied lakes host major migratory bird populations, belonging to approx. 60 species protected at European level, represented by many pairs nesting regularly in the wet habitats of the site [17] . The investigated lakes represent a feeding, orientation or stationary place for these birds, which justifies the enclosure of these areas on the "Natura 2000" sites list, with the codes ROSCI0005
[18] and ROSPA0004 [19] . The birds are moving along the Central European main aisle (this stretches from the cold and wetlands of the northern European countries and passes through the coastal lands of the Botnic gulf and Finic gulf, from the Baltic countries and also through the Poland Mazovian plain, besides the arch of the Poland, Ukrainian and Romanian Carpathians, cross the Prut and Siret rivers, meeting the Danube Delta, and after passing the Turkish straits, pass by the mountains of Anatolia and continue on the southern shore of Turkey, Liban and Israel to the Nile Delta, climbing the river to the depth of Africa, in the area of Tanganica Lake. The ROSCI0005 site is of great ecological interest, hosting protected plant species (Salicornia sp.), batracians and mammals. The ROSPA0004 site hosts 134 bird species, some of them with great avifauna value, being included in Annex 1 of the Council of Europe Directive 79/409 EEC/2 April 1979 regarding the conservation of wild birds; Convention No. 6/1998 also mentions other protected species. Among species of nesting birds listed on the Red List of Endangered Species (IUCN Red List), present in the analyzed area, we can mention: the dalmatian pelican (Pelecanuscrispus), ferruginous duck (Anythianyroca), Eastern imperial eagle (Aquila heliaca), kestrel (Falco naumanni), the corncrake (Crex crex) [20] .
Physico-Chemical Characteristics of the Analyzed Plain Lakes
The Ca: Mg ratio of the analyzed lakes was outside the acceptable limits for Balta Alba and Jirlau lakes, indicating a much higher than normal amount of Mg ions.
However, previous assays performed for more than one decade have demonstrated that this is a constant feature of the investigated ecosystems. The results of the physico-chemical determinations performed for two consecutive years during September (Table 2) The COC-Mn parameter was within normal limits, excepting Caineni Lake where the oxygen consumption was slightly above the upper acceptable limit, probably to a high degree of hypertrophy caused by its relatively small size. It is a very good source of sapropelic mud, also suggesting a low redox potential.
However, according to the COC-Cr parameter, all analyzed lakes proved to have a high degree of hypertrophy, the highest values being registered for Caineni Lake (with a small surface and reduced capacity of self-purification) and Amara Lake-used for ecological breeding of juvenile fish; moreover, near Amara lake lies also a nursery using organic fertilizers which could also contribute to the local eutrophication.
The results of physico-chemical determinations made in the autumn of 2016 (indicated similar values to those from 2015, indicating a certain degree of stability of these aquatic ecosystems. So, for all four analyzed lakes, the chemical parameters from the salinity indicator group (chlorides, sulphates, calcium, magnesium, sodium, and filtration residue dried at 105˚C) recorded very high values, characteristic of salty, sulphate and magnesium rich waters. According to the literature, this salinity is a characteristic of these lakes and may be the consequence of the intake of salts from the underground waters (springs), of the inflow of near phreatic waters or of the salt deposited from the capillaries of the rocks washing [25] [26] . The concentration of the microelements with toxic potential (heavy metals: Cd, Cr, Pb, Co) in the water samples was far below the acceptable limits of the class I quality and no significant variations were observed between the two sampling campaigns. Higher values of these microelements were observed for the samples taken from Caineni Lake, but however, without exceeding the acceptable limits for class I quality.
In another study, the water and sapropelic muds from thirteen Ocna Sibiu salty lakes, the majority in the balnear perimeter were investigated for evaluate the physico-chemical, microbiological and enzymatically parameters of the lakes and the authors proved that the vast majority of the salty lakes in Ocna Sibiu are also eutrophic lakes and hypertrophic [27] .
Microbiological Characteristics of the Analyzed Plain Lakes
The values obtained for the microorganisms involved in the cycle of the main er's flood) and artificial (due to fish farming activities) of the water composition [28] . In the aquatic ecosystems, the number of heterotrophic microorganisms has seasonal variations. Thus, during summer time, when the amount of oxygen drops below a certain limit, the rate of microbial biodegradation is diminished.
In the autumn, temperature is the main factor determining the reduction in the intensity of oxidative processes of organic matter degradation. In spring, in most lution being recorded at high values. As a result, it is necessary to identify the sources of pollution and to apply appropriate management to minimize the negative impact on water quality. The results from 2015 indicated levels admitted by current standards, yet higher than those reported by other authors [35] . Of all the samples, the total number of coliform bacteria and fecal coliforms only in the Amara Lake water exceeded the maximum admissible levels [36] [37], indicating a high level of domestic fecaloid pollution; the lake being near the village of Amara, a possible explanation for this high bacterial load would consist of sporadic discharge of household waste, but also the contamination with organic fertilizers used for the surrounding agricultural lands (anthropogenic influence). 
Conclusion
The Consequently, it is necessary to identify the sources of pollution and apply an appropriate management to minimize the negative impact on the balance of the respective ecosystems (water quality, biotic components) in order to maintain the health of the surrounding human communities and of the environment, allowing at the same time a sustainable use of the local resources.
